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TWO-DIMENSIONAL STRESSES 

The general two-dimensional stress system is illustrated in Fig. 4.1 adopting the 
usual sign convention [4]. In this case both external stresses S^. and Sy have been 
shown to be tensile and therefore positive. The state of stress on a plane inclined 
at an angle 9 can be defined by the normal and shear components, S and r, respec¬ 
tively. From the consideration of equilibrium of forces acting on this element, the 
stress components become 

S + *^5,) - -5j,)cos2^-|-r^j,sin20 (4.1) 

r = - 5j,)sin2^-|-r^j,cos2^ (4.2) 

To find the maximum value of the normal stress, one can differentiate Eq. (4.1) 
with respect to 0 and set the derivative equal to zero. This procedure should give 

(4.3) 


The required formulas for the maximum and minimum principal stresses can now 
be developed either with the aid of the trigonometric transformations utilizing 
Eq. (4.3), or directly from the equilibrium of the element shown in Fig. 4.1. 



Fig. 4.1 Two-dimensional stress systems. 



